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Research Paper

Abstract: The escalating environmental alterations have precipitated a transition
towards renewable energy sources. Concurrently, recent technological advancements,
such as big data and artificial intelligence, have fundamentally altered the landscape of
decision-making processes. Consequently, this research endeavors to assess the impact of
integrating big data and Al on the economic feasibility of solar microgrids in the rural
context of Jordan. Furthermore, the study investigates several mediating factors,
including adoption rates, costs, economic benefits, decision-making processes,
investments, and community acceptance. The data were gathered from 250 professionals
involved in solar microgrid initiatives, utilizing a quantitative deductive approach and
employing questionnaires as the primary data collection tool. Subsequently, the collected
data underwent statistical analysis through SPSS and PLS-SEM. The findings of the study
indicate a positive and significant influence of big data and Al integration on adoption
rates, costs, economic benefits, decision-making processes, investments, and community
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acceptance. Moreover, the results suggest that economic benefits are influenced by
adoption rates, costs, economic benefits, decision-making processes, investments, and
community acceptance. Importantly, all identified mediation paths were found to be
statistically significant. These outcomes underscore the potential of big data and Al
integration to enhance decision-making processes in favour of adopting solar microgrids
by providing crucial insights into their benefits. The study concludes with a discussion on
research limitations and outlines potential directions for future investigations.

Keywords: Solar Microgrids, Artificial Intelligence, Big Data Analytics, Economic Viability,
Renewable Energy, Jordan, Community Acceptance, Technological Infrastructure.

1. Introduction

Climate change has surfaced as a consequential issue attributed to the continual
combustion of fossil fuels within the energy sector. Its ramifications transcend localized
boundaries and have evolved into a pervasive global concern necessitating collective
resolution. Consequently, numerous nations have instituted targets for the reduction of
greenhouse gas emissions as part of their proactive measures in addressing this
overarching challenge (UNFCCC, 1992). In response to this challenge, the operational
dynamics of the power industry are undergoing transformation, with concerted
measures being implemented to mitigate adverse environmental effects. Substantial
endeavours are underway within the power sector to cultivate environmental
sustainability, characterized by a dedicated focus on curtailing greenhouse gas
emissions. A noteworthy initiative entails the adoption of small-capacity renewable
power sources, exemplified by the proliferation of microgrids, which consistently
augment and provide energy to community locales (Mun et al., 2021) Renewable power
sources, as highlighted by (Ang et al., 2022), tend to engender environmentally friendly,
sustainable, and economically advantageous power generation. This renders them
economically viable in comparison to conventional fossil fuels.

It is noteworthy to acknowledge that predominant electricity generation relies heavily
on the combustion of fossil fuels. The post-COVID-19 landscape has witnessed heightened
energy demand and escalating fossil fuel prices, compelling numerous nations to
contemplate transitioning to sustainable energy production aligned with Net Zero
objectives. In this context, renewable energy has emerged as a consequential solution to
address surging costs and achieve sustainability goals, primarily attributed to its cost-
effectiveness (Al-Habaibeh et al., 2023). An additional scholarly inquiry posited that the
combustion of fossil fuels is yielding adverse environmental consequences, precipitating
accelerated resource depletion. This underscores the imperative to transition towards the
utilization of renewable resources for energy production to realize sustainability
objectives. Renewable energy resources, notably solar, wind, and biomass, are posited as
viable alternatives for sustainable power generation over the long term. It is noteworthy
that, in recent years, several nations have strategically prioritized transitioning their
power generation loads to renewable sources in pursuit of sustainability (Aziz et al,
2020). It is pertinent to highlight that developing nations often face resource constraints
hindering substantial investments in transitioning from fossil fuel-based to renewable
energy production. Consequently, numerous countries continue to depend on diesel
generators for energy generation, thereby contributing adversely to environmental
degradation (Guerrero Hernandez & de Arruda, 2021). Given these circumstances, it
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becomes imperative to ascertain strategies for developing micro-level resources in
countries, facilitating a transition toward renewable energy production. These renewable
energy resources, besides being cost-effective, exhibit heightened community acceptance,
as surplus energy generated is seamlessly integrated back into the primary power
generation system, thereby yielding monetary benefits (Ang et al., 2022). While the cost-
effectiveness and myriad advantages associated with renewable energy are evident, it is
imperative not to overlook the indispensable role of contemporary technologies, notably
Al and big data (Li et al., 2019), in fostering the economic viability of solar microgrids.

Jordan, like many other countries, grapples with power generation challenges
exacerbated by a growing population. The surge in urbanization further intensifies the
pressure on the nation to meet escalating energy demands while also addressing
environmental concerns. Despite having ample domestic petroleum reserves, Jordan
relies heavily on importing petroleum products to cater to increasing urbanization,
consequently leading to heightened reliance on fossil fuel combustion for power
consumption (Al-Habaibeh et al., 2023). In light of this, the present study asserts the
imperative of addressing this concern within the specific context of Jordan. It
underscores the necessity of devising a viable solution that can effectively cater to the
demands of surging urbanization while simultaneously alleviating the pressure to
transition towards environmental sustainability.

It is noteworthy that the deployment and production of microgrids are contingent
upon the power consumption patterns within a community. Additionally, these factors
are influenced by considerations such as investment, quality, and the capacity for
energy reproduction. Various nations across the world are actively adopting
microgrids for diverse purposes (Mun et al, 2021). Nevertheless, substantial
endeavours are still requisite. Hence, it is imperative to discern the factors that can
underpin the economic feasibility of solar microgrids. Consequently, the current study
endeavours to furnish empirical evidence elucidating the interplay of technology-
related factors in the installation of solar microgrids and their economic viability
within the Jordanian context. Remarkably, Jordan has recorded noteworthy
achievements in its power generation transformation, as indicated by the 2022 report
from the National Electric Power Company, revealing the production of 953 and 622
megawatts through solar and wind generation capacities, respectively (NEPCO, 2021).
Furthermore, residences employ solar and water heating technologies to meet their
hot water requirements. The adoption of solar water heaters is on the rise in Jordan,
with an estimated installation of 26,000 units facilitated by the Jordan Renewable
Energy & Energy Efficiency Fund (JREEEF) (Hamedi et al.,, 2021). While these efforts
are commendable, there remains a considerable distance to cover. Consequently, the
current study is oriented towards examining the factors that can contribute to the
viability of solar microgrids in rural areas of Jordan.

The significance of big data in facilitating the seamless integration of solar microgrids
cannot be understated. Notably, the domain of big data science has witnessed substantial
proliferation in recent years across various facets oflife. Diverse datasets are employed for
analysis and critical decision-making, providing actionable insights for practitioners. The
capacity of data science to aggregate, structure, and reveal patterns in renewable energy
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resources equips stakeholders with the capability to make informed decisions and
implement effective actions (Jalli et al., 2023) . It is noteworthy that the incorporation of
big data and Al into solar microgrids has the potential to yield novel and valuable insights
into energy production (Sallam, Barakat, & Sallam, 2023). By enhancing the efficiency
and feasibility of solar energy systems, big data-driven power generation presents
numerous advantages. This includes aiding decision-making processes, informing
investment decisions, and enhancing cost-effectiveness, especially in the context of the
economic viability of energy generation. Nevertheless, further research is warranted to
comprehensively discern the implications of big data-driven energy production on society,
industry, and government (Li et al., 2019). Consequently, the present study has examined
the influence of big data on various facets within solar energy microgrids, encompassing
adoption rates, costs, economic benefits, decision-making processes, investment
dynamics, and community acceptance.

Moreover, the energy sector is undergoing rapid expansion, encountering challenges in
production, demand patterns, and cost considerations. Al can play a pivotal role in enhancing
forecasting accuracy, operational efficiency, and overall accessibility within this domain (Chen et
al, 2021). Similarly, the present investigation asserts that solar microgrids integrated with Al
exhibit enhanced performance in terms of economic viability. Moreover, Al contributes to
discerning data patterns and facilitating cost-benefit analyses within the context of solar
microgrids. This study specifically concentrates on the technological aspects, namely Al
integration and big data, in relation to the economic viability of renewable energy resources, such
as solar microgrids. Economic viability, in this context, pertains to the affordability of the energy
resource, encompassing return on investment, operational efficiency, and the long-term financial
sustainability of energy projects. Despite Jordan's efforts to embrace renewable energies,
challenges persist regarding the economic viability, necessitating strategic measures to enhance
the scalability of solar microgrid operations, taking into account financial considerations (Al-
Quraan, Darwish, & Malkawi, 2023). Furthermore, the consideration of economic viability is
paramount, as an inaccurate estimation may lead to underinvestment (Shah et al, 2023) a
circumstance particularly challenging for nations such as Jordan grappling with financial
constraints. It is noteworthy that the existing literature on the amalgamation of Al and big data
technologies in the context of power generation and economic viability is limited (Ali etal,, 2023).
Hence, this research constitutes a noteworthy contribution to the scholarly discourse as it delves
into pivotal aspects of energy production and sustainability. Moreover, it employs questionnaires
for data collection, a departure from the prevalent reliance on financial reports data within
existing literature. The research framework is constructed upon contemporary issues and
employs advanced analytical techniques, including PLS-SEM, to empirically evaluate the
hypothesized relationships. The study is structured into four sequential chapters, encompassing
a literature review, research methodology, data analysis and results, and a final chapter devoted
to discussion and conclusion.

2. Literature Review

2.1 Hypothesis Development

Solar electricity may not be universally feasible, yet microgrids present a viable and
cost-effective solution for supplying electricity in rural areas (Akshay, 2023). An
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additional scholarly inquiry posited that predictive maintenance has emerged as a
pressing requirement in the realm of microgrid operational management. These
technologies facilitate the early detection of potential failures, thereby reducing
downtimes and minimizing costs. The integration of Al in these technologies ensures
optimal functioning of microgrids, leading to superior performance, accurate prediction of
potential failures, and effective problem diagnosis. This not only enhances the potential
output but also contributes to extending the lifespan and overall health of the microgrid
(Arafat, Hossain, & Alam, 2024). As an illustration, the integration of Al enhances
precision and efficiency in solar inspections, thereby diminishing time requirements and
mitigating operational costs (Center, 2023). A previous study by Yousef, Yousef, and
Rocha-Meneses (2023) Propose that the incorporation of Al-based diagnostics into the
energy system results in diminished issues, early issue prediction, and enhanced system
recovery capabilities in case of disruptions. Consequently, the overall economic viability of
solar microgrids is anticipated to increase with Al integration, attributed to the reduction
in operational and maintenance costs. Therefore, it is posited that.

H1: Cost is a significant mediator between the relationship of Al integration and
economic viability of solar microgrids.

Big data also assumes a crucial role in actualizing the prospective economic advantages
associated with solar microgrids. A recent study asserted that contemporary industrial
systems heavily rely on data analytics. The traditional paradigm of electricity distribution
has evolved, incorporating an information layer designed to gather a diverse array of data
pertaining to the distribution process. This collected data is subsequently analysed
through the utilization of smart meters and sensors (Zhang, Huang, & Bompard, 2018).
It asserts that big data analytics can be employed for acquiring information and making
decisions concerning solar microgrids. As per another study, energy systems have
undergone increased complexity, necessitating the implementation of new technologies,
such as big data, for the collection of data related to energy transmission, storage,
generation, and consumption (Psomopoulos, Leligou, & Ponci, 2022). This study posits
that the substantial volume of data associated with microgrids, when subjected to
processing, can unveil valuable insights pertaining to the maintenance and transmission
management of energy. Consequently, it guides decision-making towards an economically
viable direction. A recent study by Ohalete et al. (2023) propose that the application of big
data analytics has the potential to enhance economic outcomes in the realm of renewable
energy. The utilization of big data in the context of renewable energy can yield manifold
benefits, encompassing areas such as management, operational planning, monitoring,
organization, and fault detection (Mostafa, Ramadan, & Elfarouk, 2022). The economic
feasibility of solar microgrids is anticipated to augment through the implementation of big
data, as it enhances economic benefits by enabling improved monitoring and control of
power generation over time. Therefore, it is posited that.

H2: Economic benefits is a significant mediator between the relationship of big data and
economic viability of solar microgrids.

Al assumes a pivotal role in decision-making processes and has found extensive
application across various facets of human existence. The integration of Al into solar
microgrids is poised to enhance their reliability in providing electricity to rural areas. For
example, the incorporation of ZigBee technology contributes to the mobility and
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robustness of the microgrids (Talaat et al., 2023). Utilizing Al as a decision support system
in microgrids is feasible owing to its capacity to process substantial volumes of data,
enabling timely decision-making characterized by heightened accuracy and reliability
(Gupta & Chaturvedi, 2023). An additional scholarly inquiry posited that the popularity
of microgrids is on the rise owing to their efficacy in energy distribution. Traditional
control techniques have lost their validity and reliability in sustaining these systems.
Conversely, the integration of Al has emerged as a pivotal factor capable of furnishing
promising solutions for enhancing and controlling microgrid operations, as well as
improving decision-making processes. Therefore, it is hypothesized that.

H3: Decision making is a significant mediator between the relationship of Al integration
and economic viability of solar microgrids.

It is noteworthy that the incorporation of big data analytics into the energy sector
is a forefront contributor to the development of the energy internet. The integration
of microgrids with big data analytics remains a considerable challenge yet to be
addressed. Despite the challenges, big data analytics facilitates data collection and
judicious utilization for decision-making, imparting specific advantages to the realm
of renewable energy production (Mostafa et al, 2022). Nonetheless, garnering
community acceptance for such microgrids is imperative. A prior study argued that
the social acceptance of renewable energy entails the active involvement of all societal
members, leading to a broader acceptance of a particular phenomenon (Safari et al,,
2020). It is important to underscore that the establishment of renewable energy
infrastructures is imperative for environmental preservation, particularly in
alignment with net-zero policies as a strategic response to climate change challenges.
Nevertheless, there exist various barriers and a lack of community acceptance, as
indicated by (Roddis et al., 2020), which can be effectively addressed through the
utilization of big data. These technologies have the capacity to furnish precise data
regarding the advantages of solar microgrids, thereby augmenting acceptance levels
and enhancing economic viability. Therefore, the present study contends that
community acceptance of the integration of big data analytics in microgrids is
indispensable to ensure its viability. In accordance with another study conducted by
Kenney and Zysman (2020), it is posited that the application of big data analytics has
the potential to augment community acceptance, subsequently impacting economic
viability.

H4: Community acceptance is a significant mediator between the relationship of big data
and economic viability of solar microgrids.

The swiftly occurring technological advancements are exerting a notable impact on the
domain of renewable energy. For instance, big data analytics is playing a pivotal role in
guiding investment decisions within this context. These technologies systematically capture
extensive datasets encompassing variables such as temperature, humidity, light, power
generation, and consumption. By providing comprehensive information, big data analytics
becomes a valuable resource for investors, furnishing essential insights necessary for
prudent decision-making in the microgrid sector. The breadth of collected data, inclusive of
the diverse impacts arising from different geographical locations and seasonal climates on
installed equipment, substantially enhances the precision of investment decisions (Liang &
Hou, 2023). Consequently, this current study posits that big data analytics can provide
enhanced guidance for investment decision-making, thereby enhancing economic viability
in rural areas of Jordan. Hence, the following hypothesis is formulated.
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Hb5: Investment is a significant mediator between the relationship of big data and
economic viability of solar microgrids.

Big data analytics has the potential to elevate the adoption rate of solar microgrids.
Its positive impact on the adoption rate stems from its capacity to provide
comprehensive monitoring of solar microgrids (Neiditch, 2019). An additional
scholarly inquiry asserted the indispensability of big data analytics in managing
renewable energy resources, particularly in the case of solar energy. Leveraging
satellite imagery, weather data, and geographical information, it has the capability to
furnish precise and valuable information for stakeholders. The integration of big data
enhances monitoring, control, and information sharing, thereby contributing to an
augmented adoption rate (Raaj, 2023). Big data has emerged as a consequential
technology capable of extracting substantial volumes of data from diverse sources, and
the processing of this extracted data yields meaningful information. Consequently, this
study asserts that the data extracted, specifically concerning the success of solar
microgrids through the application of big data, has the potential to augment the
adoption rate within the community (Mostafa et al.,, 2022). Consequently, it can also
underscore the economic feasibility of solar microgrids. Another scholarly
investigation indicated that exposure to big data analytics and heightened awareness
correlates with an increased readiness to embrace the latest technologies (Khan et al,,
2023; Koot, Mes, & lacob, 2021). Thus, the ensuing hypotheses are formulated.

H6: Adoption rate is a significant mediator between the relationship of the big data and

economic viability of solar microgrids.
Adoption Rate

Economic viability

integration of AT

Figure 1: Conceptual Framework.
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3. Methodology

The study adhered to a positive research philosophy. Consequently, a quantitative
deductive approach was employed to empirically assess the hypothesized
relationships. The primary objective of the study is to investigate the roles of big data
and Al in influencing the economic viability of solar microgrids. The study population
comprised professionals engaged in solar microgrid activities. Given the regional
divisions of Jordan into governorates, the study adopted a cluster sampling method,
categorizing Jordan into North, Central, and South regions. Subsequently, three
provinces, namely Irbid, Amman, and Karak, were selected due to their higher
population density within their respective regions. Data were collected from 350
professionals involved in solar microgrid activities within these provinces.
Permissions were secured from their respective organizations, and a structured
questionnaire, derived from prior studies, was distributed among the respondents. Of
the distributed questionnaires, 250 were returned. The questionnaire included items
adapted from previous studies, and the research instruments were measured using
adapted items from the study. The analysis of big data was conducted using three
items derived from a previous study (Chatterjee et al,, 2023; Lutfi et al.,, 2022). The
assessment of Al integration was conducted using three items, which were adapted
from a prior study of (Chatterjee et al., 2023). The evaluation of economic viability, or
economic sustainability, was gauged using four items derived from a previous study
(Lutfi et al, 2022). The assessment of cost-benefit analysis encompassed various
dimensions, including adoption rate, acceptance rate, economic benefits, investments,
and costs. Within these dimensions, adoption intention was gauged using three items,
while economic benefits were evaluated using four items. These items were adapted
from a previous study of (Chuah et al,, 2021). The measurement of cost involved the
use of four items, which were adapted from a prior study of (Ali et al., 2023). All the
measures employed in the study were evaluated utilizing a 5-point Likert scale
(Asmelash et al,, 2020; Bourret et al., 2023).

4. Data Analysis

The research incorporated both descriptive and inferential analyses, which are
elaborated upon in the subsequent two sections.

4.1 Demographic Analysis

The survey was disseminated electronically through professional networks,
industry forums, and specific social media platforms dedicated to renewable energy
discussions in Jordan. An online survey tool was employed for efficient distribution
and collection of responses. Bi-weekly reminders were dispatched to enhance the
response rate, and the survey remained accessible for one month to afford sufficient
time for participation. The significance of these respondents lies in their ability to offer
a comprehensive insight into the operational, technical, economic, and social aspects
related to the incorporation of Al and big data analytics in solar microgrids. Previous
studies, like those by Gielen et al. (2019) demonstrated that incorporating input from
a diverse array of stakeholders enhances the richness of data and ensures the
robustness and reflection of actual conditions and sentiments within the renewable
energy sector. The insights provided by these stakeholders make substantial
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contributions to formulating practical and policy recommendations deeply rooted in
the practicalities of the field.

Table 1: Descriptive Statistics of Respondents.

Description Percentage (%)
Gender
Male 80%
Female 20%
Age
25-30 24%
31-35 36%
36-40 20%
41-45 11%
Above 45 9%
Profession
Engineers and Technicians 40%
Policymakers 20%
Investors 15%
Community Leaders 10%
Residents 15%

5.2 Common Method Bias Test

While gathering data through surveys, Common Method Bias (CMB) emerges as a
potential apprehension. It denotes variance attributed to the measurement method
itself rather than to the constructs the measures intend to represent. In our study,
where data are sourced from a single point in time and a single respondent, there
exists a risk that CMB could potentially exaggerate the relationships among variables.
To evaluate the presence of common method bias, various tests are at our disposal,
including Harman’s single-factor test, the marker variable technique, and the
utilization of statistical controls, such as introducing a method factor in confirmatory
factor analysis (Aguirre-Urreta & Hu, 2019). The most appropriate test for our study
is Harman'’s single-factor test, given its extensive usage and suitability for the
exploratory phase of our research. This test entails performing an exploratory factor
analysis (EFA) on all items in the questionnaire to ascertain the number of factors
required to explain the variance in the variables. If a single factor emerges, or if one
overarching factor explains the majority of the covariance among measures, it may
indicate the presence of common method bias (Aguirre-Urreta & Hu, 2019).

Table 2: Harman'’s Single-Factor Test Results.

Factor Variance Explained (%)
1 22.50%
2 18.70%
3 12.30%
Total 53.50%

The outcomes of the EFA depicted in Table 2 above reveal that the initial factor
elucidates 22.5% of the variance, and the cumulative variance explained by all extracted
factors amounts to 53.5%. Notably, no single factor dominates in explaining the majority
of the variance, implying that common method bias does not appear to be a substantial
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concern in this study. This deduction is pivotal as it reinforces the validity of our findings,
suggesting that the observed relationships between Al, big data analytics, and the
economic viability of solar microgrids likely stem from actual relationships rather than
being artefacts of the measurement method. Previous studies, such as tho Chang, van
Witteloostuijn, and Eden (2020), advocated for the utilization of Harman'’s single-factor
testas an initial evaluation of common method bias, affirming its suitability for our chosen
research methodology (Aguirre-Urreta & Hu, 2019).

4.3 Inferential Analysis

The inferential analysis was conducted through two measurements, namely,
structural models, both of which are deliberated upon in the subsequent two sections.

5. Measurement Model

5.1 Convergent Validity

To evaluate the reliability of the constructs in our survey, we conducted a reliability
analysis, encompassing the calculation of Cronbach's alpha for each construct. A robust
Cronbach's alpha, typically exceeding 0.7, signifies satisfactory internal consistency among
the items constituting a construct. Convergent validity was scrutinized through the
examination of the Average Variance Extracted (AVE) and the factor loadings of the items.
Convergent validity is affirmed when the AVE for each construct surpasses 0.5, and the
majority of factor loadings exceed 0.7, indicating that the items effectively measure the
intended construct (Hair et al., 2017). The findings reveal that each construct examined
in the survey exhibits substantial reliability. The Cronbach's alpha values for Economic
Viability, Al Integration, and Big Data Analytics Capability all exceed the 0.7 threshold,
indicating consistent measurement of the same underlying concept across the items
within each construct. Additionally, AVE values surpass 0.5 for all constructs, meeting the
criteria for convergent validity. This indicates that a substantial portion of the variance in
the items is explained by their respective constructs. Furthermore, the factor loadings, all
exceeding the 0.7 cut-off, affirm a robust and positive relationship between the items and
the constructs they aim to assess (Hair et al., 2017). All the aforementioned results are
anticipated in the following Table 3.

Table.3: Reliability and Convergent Validity Results.
Cronbach's alpha Composite reliability Composite reliability AVE

AR 0.860 0.869 0.917 0.788
Big Data 0.855 0.863 0.895 0.631
CA 0.813 0.813 0.890 0.729
Co 0.819 0.824 0.896 0.746
DM 0.752 0.843 0.844 0.645
EB 0.789 0.798 0.876 0.703
Economic Viability 0.853 0.875 0.892 0.583
Integration of Al 0.844 0.860 0.896 0.683
Inv 0.755 0.758 0.860 0.673

5.2 Discriminant Validity

Discriminant validity examines whether concepts or measurements that are not
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intended to be correlated demonstrate actual independence. In our study, this entails
confirming the distinctiveness of the constructs Economic Viability, Al Integration, and
Big Data Analytics Capability. The prevalent method for assessing discriminant
validity is the Fornell-Larcker criterion, which is satisfied when the square root of the
AVE for each construct surpasses its highest correlation with any other construct (Hair
et al,, 2019). The values presented in Table 4 indicate that all diagonal elements are
higher than the corresponding elements below them.

Table. 4: Discriminant Validity Results.
Economic Integration

AR BigData CA Co DM EB Viability of Al Inv

AR 0.888

BDA 0795 0.842

CA 0648 0744 0.909

Co 0611 0682 0851 0.864

DM 0605 0721 0614 0557 0.803

EB 0.657 0758 0.814 0713 0612 0.838

EV 0654 0754 0773 0.684 0.646 0764 0.884
I““’;)gfr:fm“ 0636 0685 0663 0698 058 0619 0.572 0.827
Investment 0.724 0755 0.675 0596 0.616 0.738 0.816 0557  0.821

Note: AR-adoption intention, Bl-big data, EB-economic benefits, CA-community
acceptance, integration of Al, EV-economic viability, BDA-big data analysis, EB-

economic benefit analysis.
AR1 AR2 AR3

o )
o7eg 0932

~
0930
e

& : 0.662
BD4 9812 BigData ! A.S«iﬁ

2891 ¥

UL
0.893,
Economic Viabilit} 7,

Eva
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EVG

0874 gggq 0.805

CA1 CA2 CA3

Figure 2. Measurement Model.
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2.3 Structural Model (Hypothesis Results)

The suggested threshold for CFI and TLI is 0.95, as recommended by the literature
(Hair et al, 2019). All the values exceeded 0.95. Conversely, for RMSEA, the
recommended threshold is below 0.06, and the observed values were below 0.06,
indicating the model's good fit (Hair et al., 2019). Upon completing the measurement
testing phase of the study, the subsequent step involves scrutinizing the study
hypotheses. The initial hypothesis outcomes reveal a significant and positive
mediation of cost between artificial intelligence and economic viability, aligning with
the proposed hypothesis. Similarly, the results of the second hypothesis demonstrate
a significant mediation of economic benefits between big data analysis and economic
viability, supporting the proposed hypothesis. The findings for the third hypothesis
indicate that decision-making significantly mediates between Al integration and
economic viability, endorsing the proposed hypothesis 3. Additionally, the fourth
hypothesis results manifest that community acceptance significantly and positively
mediates between Al integration and economic viability, corroborating hypothesis 4.
Further exploration reveals that investment serves as a significant and positive
mediator in the relationship between big data and the economic viability of solar
microgrids, aligning with proposed hypothesis 5. Lastly, adoption rate also exhibits a
positive and significant mediation between the relationship of big data and economic
viability of solar microgrids. All the aforementioned results are presented in the
subsequent Table 5.

Table.5: Hypothesis Results.

Standard
Beta T Value P values Results
deviation

Integration of Al -> Co ->
0.249 0.044 5.637 0.000
H1 Economic Viability Supported

Big Data -> EB -> Economic
0.742 0.057 13.007 0.000
H2 Viability Supported

Integration of Al -> DM ->
0.058 0.017 3.452 0.001
H3 Economic Viability Supported

Big Data -> CA -> Economic
0.487 0.074 6.570 0.000
H4 Viability Supported

Big Data -> Inv -> Economic
0.234 0.032 7.267 0.000
H5 Viability Supported

Big Data -> AR -> Economic
0.058 0.024 2.425 0.016
Hé6 Viability Supported

Note: AR-adoption intention, Bl-big data, EB-economic benefits, CA-community
acceptance, integration of Al, EV-economic viability, BDA-big data analysis, EB-
economic benefit analysis.
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Figure 3. Structural Model.

6. Discussion and Conclusion

The study sought to examine the impact of integrating big data & Al on the
economic viability of solar microgrids in the rural areas of Jordan. Data collection was
conducted through a questionnaire and analysed using PLS-SEM. The study outcomes
indicated that Al integration significantly influences decision-making, thereby
enhancing the economic viability of solar microgrids. These findings align with prior
research suggesting that Al possesses the capability to make real-time decisions
utilizing pre-configured algorithms and computing technologies based on data
analysis. Moreover, Al exhibits the ability to learn from patterns present in the data
(Rodgers et al., 2023). These results corroborate that the integration of Al aids in the
efficient and effective processing of available data, leading to optimal decision-making
and, consequently, contributing to the economic viability of solar microgrids.

Moreover, the study's results demonstrated a significant influence of big data on
investment. These findings align with previous research; for instance, Korherr and
Kanbach (2023) argued that while data itself may not appear to be inherently valuable,
its strategic processing can create substantial value. In line with this, the processing of
big data tends to yield valuable outcomes, such as making sound investments that
contribute to the economic viability of solar grids. The study's findings underscore that
extensive data processing, particularly concerning electric and solar energy
production costs, can elucidate the benefits of solar microgrids. Consequently,
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informed investment decisions in solar infrastructure may enhance the economic
viability of solar microgrids. Moreover, the results indicate a significant association
between Al integration, costs, and economic viability. These findings suggest that
integrating Al into operations leads to cost reduction, emphasizing the economic
viability of solar microgrids. This aligns with prior research; for example, Pan et al.
(2022) Pan et al. (2022)argued that the application of Al in business operations tends
to decrease costs and improve efficiency. In the context of solar microgrids, the current
study establishes that increased efficiency and reduced costs resulting from Al
integration contribute to the economic viability of solar microgrids.

Additionally, the study investigated the indirect relationship between big data and
economic viability, employing both community acceptance and adoption rate as mediators.
The results indicated that big data indirectly influences economic viability through the
mediating factors of community acceptance and adoption rate. This implies that information
derived from the processing of big data related to the adoption of solar energy can contribute
to the creation of economic viability. Previous research has similarly reported findings
connecting big data and the economic viability of solar microgrids. Businesses necessitate
the processing of vast amounts of data to make informed decisions, and contemporary
technologies like big data aid in this data processing (Koot et al., 2021). In accordance with
this, the current study posits that the extensive processing of data by big data technologies
regarding the benefits and cost savings of solar microgrids may lead to heightened adoption
and community acceptance. In summary, the findings of the study establish that
contemporary technologies, specifically big data and Al integration, can assist Jordan in
fostering community acceptance, making cost-effective decisions, and guiding investment
choices related to solar microgrids, thereby presenting them as economically viable
solutions to address prevailing energy challenges.

Accordingly, drawing from prior discourse, it is determined that the research affirms
the significance of incorporating big data & Al in bolstering the economic feasibility of solar
microgrids in rural areas of Jordan. The investigation corroborates that the integration of
Al plays a pivotal role in augmenting the decision-making process, thereby contributing to
heightened economic viability. Furthermore, the study establishes the crucial influence of
big data on investment decisions, thereby fostering the overall economic sustainability of
solar microgrids. The findings also underscore the indirect impact of big data on economic
viability, mediated by factors such as community acceptance and adoption rates. In
essence, the deployment of advanced technologies, including big data and Al, emerges as a
strategic paradigm for addressing energy challenges in Jordan, fostering community
acceptance, facilitating informed decision-making, and ensuring the economic viability of
solar microgrid initiatives.

7. Implications of the Study

The present investigation bears implications for both theoretical understanding
and practical applications. Theoretically, this study represents a substantial
contribution to the existing literature by scrutinizing the economic viability of solar
microgrids. It enhances comprehension regarding the determinants influencing the
economic feasibility of such microgrids. Furthermore, this study is a valuable addition
to the scholarly discourse as it furnishes empirical evidence elucidating the potential
impact of advanced technologies, specifically Al and big data, on the economic viability
of solar microgrids within the Jordanian rural context. Based on the empirical findings,
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it is recommended that the integration of cutting-edge technologies into power
generation be pursued. Notably, the incorporation of Al and big data is advocated, as
these technologies exhibit the potential to propel positive advancements in
sustainable power generation. Additionally, beyond their role in power generation,
these technologies offer ancillary benefits that contribute to rendering renewable
energy economically viable. The integration of Al and big data into power generation
is suggested for their capacity to provide enhanced control and monitoring. The
adaptive learning capabilities of Al, for instance, enable accurate failure prediction.
Moreover, Al facilitates optimal power generation and production over time, ensuring
productive management. In conclusion, the application of Al and big data to power
generation is recommended for optimizing control, monitoring, production, and
consumption of electricity, ultimately fostering economic viability.

8. Limitation of the Study

The current investigation presents certain limitations that warrant attention in
subsequent studies. Primarily, data for this study were acquired through the use of
questionnaires. Therefore, it is recommended that future research endeavours consider
sourcing data from organizational financial statements to assess the efficacy of
investments in Al and big data on decision-making efficiency. Additionally, it is advised to
incorporate industry size as a control variable in future studies to examine economic
viability, alongside an exploration of import policies related to solar technology.
Furthermore, it is imperative to exercise caution in interpreting the findings, as the study's
scope is confined to the rural context of Jordan. Consequently, future research is
encouraged to extend the study framework to encompass developed countries, thereby
enhancing the generalizability and applicability of the research outcomes.
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